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Introduction
Given that innovation −which generates growth, efficiency and profit in today's world− constitutes a key element in competitiveness, firms must innovate if they want to survive (Beugelsdijk, 2007) . According to the Oslo Manual, innovation refers to the conception and implementation of significant changes in products, marketing, technical processes, and organizational processes for the purpose of improving firm performance (OECD/Eurostat, 2005) .
However, the complexity that characterizes the environment of many industries forces companies not only to cooperate but also to exploit external knowledge and combine it with internal sources of knowledge (Chesbrough, 2003) .
Although access to external knowledge may prove difficult, the physical proximity of firms favors their mutual interactions as does the existence of a set of common standards and values that enable the exchange and transfer of (tacit) knowledge. The latter is linked to the agglomeration of firms and institutions in a geographical area, i.e., agglomeration economies (Marshall, 1920) . In this sense, a line of research forecasts a positive effect of localization in agglomerations on firm innovation and performance.
Regarding the impact of location on business innovation, the dynamic capabilities approach indicates that the effect varies across companies, depending on the individual capabilities of each company (Maskell & Malmberg, 1999; Stuart & Sorenson, 2003) , especially that of one of the most often analyzed capabilities in recent years, namely, absorptive capacity (Giuliani & Bell, 2005 ; Molina-Morales, García-Villaverde, & Parra-Requena, 2014) . Dynamic capabilities are defined as organizational skills that allow firms to integrate, reconfigure, renew, and create internal and external resources to develop and maintain competitive advantages as a response to the constant and increasing changes in the business environment (Teece, Pisano, & Shuen, 1997; Winter, 2003) . From this perspective, the aim of this paper is to analyze and provide empirical evidence of the role that absorptive capacity (AC) plays in the relationship between agglomeration and business innovation. This dynamic capability was described by Cohen and Levinthal (1990) as representing "a firm's ability to value, assimilate, and apply new knowledge. "
In turn, Kim (1998) defines absorptive capacity as "the ability to learn and solve problems, " whereas Zahra and George (2002) contend that it is "a set of organizational processes and routines whereby firms acquire, assimilate, transform, and exploit knowledge in order to produce a dynamic organizational capability. " Other researchers, such as Lane, Koka and Pathak (2006, p. 856) , have broadened the concept by defining it as "a firm's ability to utilize external knowledge through a sequential exploratory, transformative, and exploitative learning process. " Thus, AC is envisaged as a source of competitive advantage that plays a central role in the development of competences, capabilities, and innovations and in the creation of knowledge (Cohen & Levinthal, 1990) , insofar as increased AC implies greater skill with respect to external knowledge achievement and implementation, thereby extending their possibilities compared to firms that, in the best of cases, can only exploit internal knowledge.
Seeking to achieve our aims, the literature review provided in Section 2 contributes to the task of hypothesis formulation, and Section 3 explains the methodology applied in the empirical research. After presenting the results of our study in Section 4, the conclusions drawn from our research are summarized in Section 5.
Literature review

Effects of agglomeration economies on business innovation
According to studies on agglomeration, the concentration of economic activity generates different types of externalities (Anselin, Varga, & Acs, 1997; Audretsch, 2003) . These external economies, also known as economies of agglomeration, assume that the profits of a firm located near other firms increase as the number of firms in the same location increases (Appold, 1995) . However, recent studies find that agglomeration can also have negative effects on business profits because greater competition exists among companies to obtain necessary inputs, such as land, employees, etc. (Arikan & Schilling, 2010; Flyer & Shaver, 2003; Folta, Cooper, & Baik, 2006; Glaesmeier, 1991; Pouder & St. John, 1996; Prevezer, 1997) .
The purpose of this paper is to clarify the ambiguity surrounding the relationship between agglomeration and innovation. We begin by distinguishing among the three types of agglomeration economies that may prove beneficial for innovation depending on the type of co-located firms, namely, urbanization economies, localization economies, and knowledge-intensive economies.
Urbanization economies (Jacobs, 1969) are those derived from the concentration of companies that develop various economic activities in a particular area or region. This plurality of technological and commercial realities carries multiple and varied types of knowledge that firms can share and combine, thus enhancing innovation (Frenken, van Oort, & Verburg, 2007) . It is in this context that inter-firm cooperation becomes feasible and allows for the generation of new knowledge, insofar as these firms are not rivals because they come from different industrial sectors. Moreover, creativity and innovation are likely to be favored through the combination of heterogeneous knowledge stemming from various industrial and commercial environments. As such a spatial concentration of activities without sectorial or industrial specialization is also characterized by a wider range of infrastructures, specialized services, and agents that act as middlemen and are responsible, to some extent, for the Vizja Press&IT www.ce.vizja.pl
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Hypothesis 1: Business innovation increases with urbanization economies.
Localization economies (Glaeser, Kallal, Scheinkman, & Shleifer, 1992; Marshall, 1920) are those derived from the concentration of companies that develop the same economic activity in a specific area or region.
This geographical concentration produces externalities that allow firms to learn from each other. In this case, apart from the transmission of knowledge and ideas across companies, the use of the same language, together with the existence of a common knowledge base, permits greater interaction among firms and generates greater possibilities for new knowledge creation.
Thus, we present the following hypothesis:
Hypothesis 2a: Business innovation increases with localization economies.
Conversely, a higher concentration of potential competitors in the same place implies a greater relative shortage of resources, particularly that of valuable knowledge. In other words, although it is true that knowledge is not necessarily exhausted, it stops being valuable once it becomes indiscriminately accessible to any rival. That is why, within a context of physical proximity characterized by greater exposure to possible imitators, those firms that generate and take advantage of external knowledge must invest in the protection of that knowledge. This reallocation of resources meant for isolation and protection will most probably prove detrimental to investments in innovation.
Furthermore, in this regard, aside from the risk of being plundered by imitators, those firms that are best equipped in terms of knowledge will choose not to be located in places characterized by the concentration of competitors.
Taking into account both lines of reasoning allows us to conclude that being located in an environment with a higher concentration of firms belonging to the same industrial sector favors innovation up to a certain level of agglomeration after which saturation becomes excessive and the net effect on innovation then becomes negative (Marco-Lajara, Claver-Cortés, Úbeda-García, & Zaragoza-Sáez, 2016; Melo, Graham, & Noland, 2009; Sorensen & Sorenson, 2003) . Consequently, we advance the following hypothesis:
Hypothesis 2b: An inverted U-shaped relationship exists between business innovation and localization economies.
Knowledge-intensive economies (Knoben, Raspe, Arikan, & Oort, 2016) arise in locations next to firms and/or organizations that produce knowledge, in an environment where knowledge is valued, transferred, and generated. This knowledge-intensity is an essential feature of regions without industry specialization and where innovative and knowledge-oriented agents are located. Thus, we formulate Hypothesis 3.
Hypothesis 3: Business innovation increases with knowl-
edge-intensive economies.
The mediation effect of absorptive capacity
Even though a large number of firms may actually be exposed to identical environmental conditions, not all of them are able to convert outside knowledge into results with the same levels of success because they differ in their abilities to use these sources of knowledge (Caloghirou, Kastelli, & Tsakanikas, 2004; Rothaermel & Hess, 2007) .
In fact, the existence of more external sources of potentially useful knowledge increases the possible combinations of knowledge and, therefore, the complexity of its management. As a result, the inability of firms to manage and exploit that knowledge can limit their possibilities for innovation (Henderson & Clark, 1990; Laursen & Salter, 2006) , which is why it is necessary to highlight the role of AC (Cohen & Levinthal, 1990 by, among other things, the prior knowledge owned by the firm and its participation in alliances, whereas RAC represents the ability to generate and apply new knowledge by taking the existing knowledge as a reference and investing in regenerating and updating that knowledge. Furthermore, bearing in mind that knowledge has a cumulative nature, RAC may depend on the level of education, experience, and training of employees. In this respect, the greater this training is, the greater is the ability to implement and profit from the knowledge that has been absorbed.
In relation to the link between AC and innovation, it has been found that AC positively impacts the chances for technological innovation (Cepeda-Carrión, Cegarra-Navarro, & Jiménez-Jiménez, 2012), process and organizational innovation (Murovec & Prodan, 2009 ), product innovation (George, Zahra, Wheatley, & Khan, 2001) , patenting (Sørensen & Stuart, 2000) , etc. Thus, the following hypothesis is posed: In any case, this interaction appears to be a determining factor of AC (Caloghirou et al., 2004) as both the learning and the accumulation of the knowledge that lies at the base of AC are gradual processes of an interactive and social nature. Accordingly, AC depends on the external context where it develops.
It is also important to emphasize that apart from fostering the generation of a skilled labor market, geographic concentration also contributes to creating knowledge and skills for the workers of agglomerated firms, as this labor market ensures a certain base of knowledge and skills that positively impacts organizational AC when employed (Tallman, Jenkins, Henry, & Pinch, 2004) .
Finally, the literature mentions other drivers, such as the level of previous internal knowledge (number of patents), employee skills, periodical investments in innovation (R&D, training), etc., and highlights the importance that corresponds to the allocation of resources. This allocation depends on the expectations of potentially profitable external knowledge.
Moreover, those expectations are greater in those environments where access to external knowledge and learning are more likely and more profitable from the perspective of their exploitation (Kaiser, 2002; Veugelers, 1997) . Based on these ideas, we formulate the following hypothesis:
Hypothesis 5: Agglomeration economies have a positive effect on AC.
Together, Hypotheses 4 and 5 lead to another hypothesis that predicts a mediating effect of AC on the link between agglomeration and innovation:
Hypothesis 6: AC mediates the relationship between agglomeration and business innovation.
Empirical research
Methodology
Although the present study tests the hypotheses using a multiple linear regression, a variety of models are estimated because not all hypotheses can be tested in the same way. H1, H2a, and H3 predict a direct effect of the independent variable (agglomeration) on the dependent variable (innovation); H4, H5, and H6 forecast a mediating effect; and H2b predicts a nonlinear effect. Furthermore, with respect to H1, H2a, and H3, the model exhibits a general formulation such that Y = β 10 + β 11 * X + β 12 * C, where Y is the dependent variable, X is the independent variable, and C is the control variable.
According to Judd and Kenny (1981) and Baron and Kenny (1986) , the analysis of the mediating effect requires the formulation of three equations. where β 11 ≠0, α 21 ≠0, β 31 ≠0 and /β 31 /</β 11 /. All of these coefficients must be statistically significant.
Our final task is to verify H2b using a non-linear or quadratic equation. The estimating model adopts the The verification of H2b requires that β 42 <0 and be statistically significant.
The IBM Statistical Package for the Social Sciences (SPSS) version 23 was used to conduct the calculations.
Measurement of variables
The work performed to measure all the variables specified in the equations is supported by the PITEC (Panel de Innovación Tecnológica) database, elaborated using a questionnaire about innovation in business.
Dependent variable
Two approaches were considered when estimating IN-NOVATION. One of the commonly used measures refers to the number of patents for which a company has filed an application (Dutta & Weiss, 1997; Henderson & Cockburn, 1994; Squicciarini, 2008; 2009 A principal components factor analysis was applied with both approaches, which explains 65.55% of variance. nizations. Cooperation between businesses and organizations is fostered in such locations, and a physical as well as social infrastructure exists that stimulates the creation, access, and acquisition of external knowledge. Accordingly, innovation is encouraged in such locations (Squicciarini, 2008; 2009; Siegel, Westhead, & Wright, 2003) .
Independent variables
LOC.AGGL. Localization economies result from the geographic concentration of similar firms in a given area, an autonomous region in our case. The fact that many firms are located in several regions caused us to adopt a criterion when determining the autonomous region associated with each company, more precisely, the place where each firm develops its internal R&D. In this sense, it was decided that this place corresponds to the physical location of R&D workers.
The data reveal that 59.73% (1, 736) With respect to PAC, the variable EXTSOURC scores the number of external sources of knowledge (machine suppliers, clients/customers, competitors, consultants, private laboratories, universities, public research bodies, technology centers, conferences, fairs or exhibitions, scientific journals, industrial and professional associations) that can be assessed as being of high importance by firms. The value of EXTSOURC ranges from 0 to 9. The opportunity for each firm to access external knowledge through successful alliances, for which the variable SUCCALL was estimated, was also considered. SUCCALL receives a score of 1 if the firm has engaged in developing or innovating products, technological processes, organizational practices, or commercial strategies with other firms or institutions. A principal components factor analysis performed with these two variables enabled us to extract one factor that explains 60.46% of the PAC variance.
As for RAC, the literature often uses measures related to R&D expenditure. Therefore, our study focused on the percentage of internal expenditure R&D over the total expenditure in R&D (INTR&D). RAC not only depends on the implementation of such investments, but its use as an indicator could actually penalize the importance of smaller-sized organizations that are unable to carry out R&D activities on a regular basis. Perhaps for this reason, several studies ultimately stressed the importance of human resources when identifying and assessing this capability (Mangematin & Nesta, 1999) . In keeping with the previous line of reasoning, the following indicators were considered: the relative importance of research staff with respect to the entire staff −denoted by the variable RESTAFF− and whether the RAC has a twofold dimension depending on the source of information, i.e., scientific or market-related, on which it is supported (Caloghirou et al., 2004; Murovec & Prodan, 2009 ). Hence our decision to take two variables into account, namely, R&DSTAFF (percentage of R&D staff employed in internal R&D) and HIGHEDU (percentage of employees who have completed higher education). A principal components factor analysis performed with the aforementioned four variables allowed us to extract a Vizja Press&IT www.ce.vizja.pl Types of agglomeration economies: effects on business innovation factor that explains 77.81% of the RAC variance. Finally, the measure that represents the AC was obtained from a factorial analysis of these two factors (PAC and RAC), which explains 73.35% of the variance.
Control variables
AGE. The number of years during which a firm has been operating since its foundation can influence innovation both positively and negatively. Indeed, greater experience is likely to permit a higher accumulation of knowledge, but it may also become an inertiagenerating source that hinders both adaptation and the introduction of novelties in products and processes. SIZE. Size is significantly correlated with innovation, even though no consensus exists as to whether this relationship is positive or negative. On the one hand, larger firms can be more innovative due to their greater financial holdings, but on the other hand, the higher flexibility and the better communication level actually allows smaller-sized firms to be the most innovative (Damanpour & Gopalakrishnan, 1998) . A dichotomous variable, SIZE200, which shows whether the firm is defined as large because it has over 200 employees or is not large, was added to our model to assess this effect. GEOGRAPHIC SCOPE. The greater or lesser predisposition to innovate may additionally be determined by sales expectations, which in turn are going to depend on the breadth of the geographical markets that constitute the product or service target (Löfsten & Lindelöf, 2003) . Thus, sales dispersion will also most likely encourage innovation because of the need to adapt products to the local demand and to the regulations of foreign markets (Vernon, 1966 Vásquez, & Rico, 2011) . This was measured by means of a dummy variable that takes the value 1 if it belongs to a business group and 0 otherwise.
Population and sample
The study object of this paper is formed by those firms that have innovated, that is, firms that have engaged in any activity oriented to achieve new or significantly improved products or processes. Previous studies suggest that the dynamism or the technological turbulence typical of each industry is a variable that can largely influence not only greater or lesser proneness to innovation but also other variables relevant for this study, such as AC (Martínez-Senra, Quintás, Sartal, & Vázquez, 2013) . This led us to complete our analysis with the innovative firms belonging to sectors that exhibit similar degrees of technological turbulence, more precisely, medium-technology and high-technology sectors. Following the classification adopted by INE, medium-technology and high-technology sectors may include both manufacture and service sectors. INE's estimates for 2013 placed the number of firms belonging to these two sectors at 4,823 in Spain.
With regard to the sample, the PITEC database served as the basis for our work. The survey conducted by PITEC in 2013 included the responses of 10,074 firms, 2,906 of which (just above 28.84%) belonged to the medium-high technology and high technology sectors. Table 1 displays the distribution of firms by activity sectors.
Results
The following tables summarize the results of all the models estimated. 1 As presented in Table 2 , H1, H4 (this effect is included in every table), and H5 were verified when considering the urbanization economies generated in a STP. Moreover, confirmation was equally obtained for H6, according to which AC mediates the influence of agglomeration on business innovation. Tables 3 and 4 test the effect of localization economies on business innovation (H2a and H2b). The absence of a direct and significant effect becomes evident, which means that neither H2a nor H2b are verified. It can, however, be proved that these economies directly and significantly impact the AC of firms (H5). An additional regression was performed in which the relationship between AC and the localization economies was non-linear. The results of that regression indicate that AC increases up to a certain level of agglomeration at which point it then begins to decrease. This is the effect as predicted by H2b for business innovation.
Instead,
Finally, knowledge-intensive economies exhibit the same patterns as do the other types of economies (Table 5) . Moreover, they do not have a direct and significant effect on innovation, which prevents us from validating H3 and H6, but they do cause such an effect on AC (H5).
With regard to control variables, despite the fact that none of the control variables has a significant effect on absolute value as none of the estimated coefficients exceeds one, all but AGE cause a positive effect and are statistically significant in every estimated equation. The results obtained allow us to conclude that only urbanization economies, estimated using localization in a STP, and AC cause direct and significant impacts on innovation and that, moreover, the mediating effect is only met in these agglomeration economies. No unanimity can be found, however, regarding the existing empirical evidence, and there is no consensus on the influence location in a STP has on innovation (Colombo & Delmastro, 2002; Felsenstein, 1994; Ferguson & Olofsson, 2004; Jiménez-Moreno, Martínez-Cañas, Ruiz-Palomino, & Sáez-Martínez, 2013; Löfsten & Lindelöf, 2001; Siegel et al., 2003; Squicciarini, 2008; 2009; Sofoulli & Vonortas, 2007; Westhead, 1997; Yang, Motohashi, & Chen, 2009 ). In addition to methodological inequalities, an explanation of these discrepancies is found in the socioeconomic context that characterizes each country. Thus, the conditions existing inside and outside the parks in a number of countries, such as Sweden and the United Kingdom, are quite similar and, therefore, being located inside these parks does not provide significant additional advantages. Rather, there are nations, such as Italy and Spain, where being located in a TSP favors firm innovation because it provides a varied environment where interaction and/or learning becomes much more likely.
Discussion, conclusions, and future lines of research
Meanwhile, with respect to the rest of the economies (localization and knowledge-intensive), and unlike what could be expected, it was impossible for us to validate a direct effect on innovation; in other words, our study cannot validate that being located in an agglomeration of firms belonging to the same industrial sector or next to agents that value knowledge has a favorable impact on innovation. This outcome is consistent with the findings of other authors (Alcácer & Chung, 2014; Boschma & Ter Wal, 2007; Díez-Vial & Fernández-Olmos, 2015; Huang, Yu, & Seetoo, 2012; Morrison & Rabelloti, 2009 ) and may be explained in a variety of ways.
One explanation would revolve around the fact that rivalry between agents may result in competition for external knowledge or for participation in the networks within which such knowledge flows. For example, in the context of industrial districts, Breschi and Lissoni (2001) point out that specialized knowledge does not circulate openly; instead, its creation, access, and use seem to be restricted to certain specific communities or networks inside the district. In this way, knowledge remains external to each one of the firms;
it cannot be stated that it is freely disseminated across the district, becoming a club asset (Morrison, 2008) . This makes us reflect not only on the fact that being located near sources of external knowledge does not guarantee access to it but also on the importance of developing the ability to establish and manage alliances as well as on the extent to which this influences the generation of and access to external valuable knowledge resulting from cooperation.
It could also be assumed that firms characterized for being more autonomous and self-sufficient from the knowledge point of view depend to a lesser extent on the advantages that location in agglomerations can bring and that they have a stronger need for protection against exposure and potential imitation. This probably justifies why they seem less willing to be located close to other rival firms or to those for which external knowledge really is a must. Being able to prove this argument would allow us to state that the appeal of agglomerations is much greater for firms that are more strongly dependent on external knowledge.
Finally, it would be of interest to verify whether firms put in place more sophisticated knowledge protection mechanisms when they interact with potentially more dangerous firms or those showing a higher AC (Alcácer & Chung, 2014) . This might result in part of the resources dedicated to innovation being allocated elsewhere, with the corresponding deleterious effect on innovative outcomes.
In any case, what the results obtained do allow us to state is that the location in contexts where agglomeration economies arise (urbanization, localization, and knowledge-intensive) actually has an impact on innovation or, at least, on the ability to acquire, assimilate, transform, and exploit the knowledge that makes this innovation. As a matter of fact, the development achieved in AC not only positively correlates with the location in places characterized by agglomeration but also depends on the level thereof.
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In addition to the possible contributions made with this study, our work has a number of limitations.
The first problem which deserves to be mentioned has to do with the causality involved in the relationship between some variables because that causality was imposed by the researchers. This led us to wonder if the positive relationship between AC and agglomeration economies occurs because the former comes as a consequence of the latter or if it is the other way round. In other words, if it is the agglomeration that favors a greater development of AC or, alternatively, if it is the higher level of development achieved in AC that determines the location in agglomeration areas for the purpose of gaining access to knowledge spillovers. The implementation of other more robust analysis techniques in the future might help to clarify this aspect.
As for the empirical results obtained, potential reasonable improvements can equally be suggested by using primary data specifically built for the interests of this research, together with other indicators to represent variables, constructs, etc. Furthermore, it should not be forgotten that each agglomeration (either in a country or in an autonomous region, an industrial district, or a STP) is different, insofar as the socio-economic conditions, the stage of the life cycle, the degree of agglomeration, or the diversity of firms, managers -amongst other things-vary, which has different implications for the firms located therein. Consequently, including the "individuality" of each agglomeration could prove interesting for a future line of research in which the characteristics of the agglomerations that determine whether firms are more profitable due to their location would be more easily identified.
